Introduction
Tomosynthesis is a tomographic technique for generating a stack of cross-sectional images based on a limited number of two-dimensional projections. A low radiation dose with the advantage of three-dimensional visualization make tomosynthesis a clinically attractive modality. However, a number of parameters has to be adjusted to minimize the visibility of potential artifacts. The current work presents a flexible and realistic method for a validation and evaluation of tomosynthesis in dependency of a variety of imaging parameters.
Methods
The presented method involves a simulation of tomosynthesis projections based on a micro-CT projection dataset. Since the micro-CT consists of a digital flat-panel detector and a cone beam X-ray source, it easily allows for modeling a realistic tomosynthesis acquisition. Furthermore, the micro-CT reconstructions provide perfect reference images that allow a qualitative evaluation by means of a visual inspection as well as a quantitative assessment on the basis of a full reference metric. This way, a full analysis of numerous acquisition and reconstruction parameters is performed.
Results
The method has been tested using micro-CT projections of a bone specimen. The influence of several parameters, including the number of projections, the angular range and the object thickness, has been evaluated. As expected, the image quality improved with an increasing number of projections. However, the results indicate that the optimal angular range is greatly affected by the orientation and the thickness of the anatomy being imaged. When optimal acquisition parameters are selected the tomosynthesis reconstruction shows a good visual agreement with the micro-CT reference.
Conclusion
The presented method enables an evaluation of tomosynthesis image quality in dependency of a variety of parameters. Optimal acquisition and reconstruction parameters can be determined visually and with a quantitative figure of merit. Since this method is based on a single micro-CT acquisition, it is flexible and straightforward to implement.
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